ABSTRACT
In this paper, we use the example of forest certification as an example of an innovation that 1 value-added wood producers can pursue. Forest certification is a mechanism that has as its 2 primary objective the improvement of forest management through marketing incentives (Upton 3 and Bass 1996). Forest certification aims at greater efficiency in forest resource use through an 4 expected increase in consumer demand for sustainably produced forest products (Cashore et al. 5 2004). It has also been variously defined as a market-based conservation initiative aimed at 6 reducing the impacts of poor or illegal logging (Leslie 2004 ), a nonstate market-driven 7 mechanism providing incentives to conform to procedures and standards in sustainable forest 8 management (Cashore et al. 2004) , or a process of labeling wood that has been harvested from a of the forestry supply chain, value-added wood producers are ideally suited to adopt CoC as a 1 business innovation (Vidal et al. 2005 ).
2
The BC value-added wood products sector has the potential to be a champion of 3 environmentally-friendly or 'green' products and to create thousands of new jobs, hundreds of 4 millions of dollars in incremental manufacturing sales, new profits for entrepreneurs and higher 5 government revenue streams to pay for public services (Schultz et al. 2013 ). However, it has yet 6 to gain prominence as an industrial sector in BC, despite the 'wood culture' that is in place 7 (Parfitt 2011) . A possible explanation for this failure may be that value-added wood products 8 companies are unable or unwilling to take the risks that are inevitably associated with innovation 9 and may face a number of significant challenges related to innovation, including a fear of 10 change, ineffective management and poor communications (Crespell and Hansen 2008) .
11

Methodology
12
The Tailored Design Method (Dillman 2000) was used to design and administer an online 13 survey. According to McIlhenney et al. (2013) , there are 700 to 800 value-added wood producers their email addresses were excluded from the study.
3
The initial email containing a survey link was sent to the 373 identified value-added wood 4 producers in British Columbia in October, 2013. The email explained the objectives of the 5 survey, the importance of participation by companies, and the overall value of the survey to the 6 sector. Non-respondents were sent follow-ups three times every two weeks after the initial 7 deadline. This was done as multiple contacts are more effective than using other techniques to 8 increase the response rate for surveys (Dillman 2000) .
9
In this study, innovativeness was defined as the propensity of firms to create and (or) adopt new 10 products, manufacturing processes and business systems (Knowles et al. 2008 ), a categorization 11 that is supported by previous forestry industry research findings (Hovgaard and Hansen 2004; 12 Hansen et al. 2007 ). To measure innovativeness in the BC value-added wood products sector, an 13 indirect self-evaluation scale was designed to assess the propensity of value-added manufacturers 14 to innovate on these three dimensions. This scale was composed of nine items, each being 15 assessed using a five-point Likert scale (with 1 being "strongly disagree" and 5 being "strongly 16 agree"). Survey items that were considered to be indicators of product innovation included The reliability or the internal consistency, of the scale items used in the survey were estimated by 10 using a reliability coefficient, Cronbach's alpha. An internal consistency analysis was performed 11 separately for each of the constructs of quality management. Typically, a reliability coefficient of 12 0.7 is considered to be acceptable; however, lower thresholds are also sometimes used in the indicating that scales used was generally reliable.
16
Content validity is the degree to which elements of an assessment instrument are relevant to and 17 representative of the targeted construct for a particular assessment purpose (Haynes et al. 1995) .
18
A measure has content validity if there is a general agreement among the subjects and
19
researchers that the instrument has measurement items that cover all aspects of the variable being 20 measured. In this study, the innovativeness questions were mainly based on previous studies 21 (Hovgaard and Hansen 2004; Hansen et al. 2007) wood products sector, the study should have also involved companies that were excluded using 6 this approach.
7
To further test for non-response bias, an existing study based on a large survey conducted in of domestic sales and types of species utilized were used for comparative purposes (Table 2) .
12
These three variables were seen as a valid characterization of the BC value-added wood products 13 sector, and have been used similarly in previous studies (DeLong et al. 2007; Kozak et al. 2003 ).
14 Although there were similarities between this study and the Stennes and Wilson (2008) study, 15 some differences were also observed, indicating that there may be some degree of bias in our 16 study. However, it could be argued that the observed differences merely reflect temporal wood sector has declined (Schultz et al. 2013 The propensity of the BC value-added wood products sector to create and (or) adopt innovation 4 is shown in Table 3 . Among the items measuring product innovations, the propensity to develop 5 new products and having diversified product lines, both with means of 3.8, were found to be 6 significantly different from the midpoint (3). The respondents were less ready to take a leading 7 role in R&D for new products, having the lowest mean (3.1) among all items that measure 8 product innovations.
9
In terms of process innovations, the propensity for efficient raw material use (mean = 3.9) and 10 the propensity to install new processing equipment (mean = 3.3) were significantly different 11 from the midpoint. Value-added producers were not taking advantage of innovative processes 12 from other leading industries, having the lowest mean (mean = 3.2) among all items measuring 13 process innovations.
14 Business systems innovations were rated marginally higher (overall mean of 3.6) than product or A K-means cluster analysis, based on the propensity to innovate statements shown in Table 3 , 2 was conducted to categorize groups of value-added companies according to their degree of 3 innovativeness. As the cluster analysis was performed on companies that were currently certified 4 or were interested in certification (n=40), the two-cluster solution resulted in equal sample sizes 5 of 20 members in each cluster. The final cluster centres are shown in Table 4 with the mean of 6 Cluster 1 being 3.8 and the mean of Cluster 2 being 3.2, indicating that Cluster 2 has more of a 7 tendency towards neutrality where innovation is concerned.
8
In order to establish profiles of the clusters, the characteristics of each cluster were aggregated.
9 Table 5 shows the variables that were used to study the distinct characteristics of each cluster,
10
including average numbers of employees, average percentages of export volumes (USA and
11
Europe) and proportions of certified and non-certified, but interested, companies.
12
The mean number of employees in Cluster 1 was 42.1 versus 91.8 in Cluster 2. However, there 13 was no significant difference between the numbers of full time employee means in the two 14 clusters. Similarly, the mean sales percentages to USA and European markets were not 15 significantly different between the two clusters, nor were the proportions of certified companies.
16
Even though no significant differences between the two clusters were uncovered, some distinct 17 trends were noted. study showed no significant differences from neutral.
17
As shown in Figure 1 , most of the non-certified, but interested companies (NCICs) had generally 
Discussion
13
The results of this study indicate that despite significant differences compared to a neutral scale According to Hansen (2006) , firms rely heavily on customers for innovative ideas. Customers innovation are inextricably connected (Leavengood and Bull 2014) . Capacity to innovate is a 7 central factor of success for value-added wood products sectors around the world, and 8 governments generally play a major role through direct investment in research and education 9 (Schultz et al. 2013) . Despite the presence of world class universities and research institutions in
10
BC focusing on wood products, the capacity to undertake research related to the technology 11 interests and needs of the value-added wood sector wood products is significantly challenged 12 (Schultz et al. 2013 ). The sector is composed primarily of small and medium sized enterprises,
13
and management capacity is routinely focused on their normal business operations, with a lack of 14 organizational slack to focus on short-and long-term research interests. Hence, individual 15 engagement between producers and the research infrastructure is particularly challenging in BC 16 (Schultz et al. 2013 ).
17
In this study, the two-cluster solution showed that, on average, both clusters had generally competition from low-cost producers in developing regions.
10
The two-cluster solution also failed to uncover significant difference between the clusters with 11 respect to the proportion of certified companies. While the adoption of chain of custody 12 certification has grown in the past few years in the BC value-added sector (Gilani 2015), our 13 survey indicated that a large number of companies were not interested in pursuing certification.
14
The example of certification -as a business innovation -illustrates that, despite all the perceived 15 benefits of certification, chain of custody certification is characterized by a slow rate of adoption,
16
hence corroborating the overall view that innovation progresses slowly in the sector. This result 17 is surprising given that many companies in the forest sector are shifting to the use of raw 18 materials from well-managed forests, addressing environmental concerns and using certification 19 processes to demonstrate their sustainability credentials due to changing market requirements 20 and globalization (Leavengood and Bull 2014) . In fact, over the past few decades, environmental 21 certification and a corporate focus on exports are two of the more successful initiatives that have adopting CoC certification, a result that is consistent with the findings of previous studies (Perera 18 et al. 2008; Chen et al. 2011 minor way, to certification under the LEED standard (Tikina et al. 2012 ).
8
Seeking market benefits and compatibility with companies' values (such as access to new 9 markets) also appear to be motivating factors for CCs and NCICs to adopt CoC certification.
10
Both groups were also of the view that CoC certification does not enhance the efficiency of the 11 production process. The most likely explanation for this is that maintaining certification requires 12 an enormous amount of paperwork and tracking and (or) the allocation of physical space for 13 separating CoC-certified products from other products (Chen et al. 2011 ).
14 NCICs did not perceive CoC certification to be a complex process, which is not surprising given 15 that they had not actually adopted certification and were not, therefore, exposed to the to a 'race to the bottom' in an effort to increase market shares, thereby compromising 8 enforcement mechanisms (Marx 2014) . However, initiatives have been developed to achieve 9 greater cooperation among certification schemes (Fischer et al. 2005 
Business Systems Innovations
Our company is ready to look for new customers* 40 4.1 .10 .00
Our company is ready to bear the cost of marketing for products promotion* 40 3.5 .11 .00
Our company is ready to train new marketing managers 40 3.1 .118 .14 * Denotes significantly different from midpoint of scale (3) at alpha = 0.05 (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree) D r a f t 31 Our company has a diversified product line 4 3
Our company is always ready to install new processing equipment 4 3
Our company is very efficient in raw material use 4 4
Our company takes advantage of innovative processes from other leading 4 3
Our company is ready to look for new customers 4 4
Our company is ready to bear the cost of marketing for products promotion 4 3
Our company is ready to train new marketing managers 4 3
Cluster Centre Means 3.8 3.2 (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree) 
